The relationships between expressed emotion (EE) of the families and the course of bipolar disorder have been examined only in a limited number of cohort studies. No study has yet been reported from Asia. The subjects were 12 patients that had been diagnosed with bipolar I disorder according to DSM-IV and their 12 key family members. The families of the patients were interviewed using the Camberwell Family Interview (CFI) within 2 weeks of the admission of the patients, and their EE were evaluated. The patients were then followed up for 9 months after their discharge from the hospital. The patients were divided into a high-EE group and a low-EE group using the cut-off based on the number of critical comments (CC) and emotional overinvolvement (EOI), and the 9-month relapse risk was compared. When the subjects with 3 or more CC or an EOI score of 3 or more were regarded as the high-EE group, and the others as the low-EE group, the 9-month relapse risk was 100% (3/3) for the high EE group and 0% (0/9) for the low EE group. (Fisher's exact test p = 0.005) EE based on the CFI appear to be correlated with relapse in bipolar I disorder in Japan.
INTRODUCTION
The expressed emotion (EE) of families of patients has been studied in schizophrenia, and its effects on the course of the disease have been confirmed in a number of world regions [1, 2] . The relationships between families' EE and relapse of schizophrenia, social functions, and depressive symptoms have also been clarified in Japan, which has a different culture than Western societies [3] [4] [5] . Studies on the relationships of EE with mood disorders such as depression have also been reported [6] [7] [8] [9] , and a similar study has been reported from Japan [10] .
Bipolar disorders are thought to have a weaker relationship with familial stress than other mental disorder including depression [11] . However, there have been a few EE studies that suggest that families' EE effects on the course of this illness [7, 8] . This suggest that "stress vulnerability model" may be applicable in bipolar disorder. However, there has been no study from Asia on this topic.
Bipolar disorder is an important mood disorder. Epidemiologically, lifetime risk of bipolar I disorder has varied from 0.4% to 1.6%, and it is a recurrent disorder. Life time risk of bipolar II disorder is 0.5% [12] . Social cost for the disorders has been considerable [13] . Therefore it is important to clarify factors that affect the course of the disorder.
The purpose of the current study is to evaluate the relationships between families' EE and the course of bipolar I disorder using a cohort study design in Japan.
families were enrolled. The diagnosis was based on DSM-IV and ICD-10. All the patients and their family members received explanation of the study purpose and procedures and provided written consent to participate in the study. The protocol for this study was approved by the Japanese Association of Psychoeducation of Depression. This study conforms to the provisions of the Declaration of Helsinki (as revised in Edinburgh 2000).
The classical cohort study that examined the relationship between bipolar disorder and relapse found the relapse rate of 9/10 among those with high EE families and that of 7/13 among those with low EE families [7] . In order to detect this much difference at alpha = 0.05 and power = 0.80, we would need 25 patients in each group. However we were able to recruit only 12 patients during the 5-year study period, and this study focuses on these 12 patients and their families.
The Camberwell Family Interview (CFI) [1] was performed with key family members within 2 weeks of the patients' admission and the interviews were recorded on cassette tapes. EE was evaluated using the recorded tapes and their transcriptions with regard to critical comments (CCs), hostility (H), emotional overinvolvement (EOI), warmth (W), and positive remarks (PRs) [14] . The evaluation was performed by investigators who were formally trained and authorized for EE evaluation. If two or more interviews were carried out within one family, the evaluation with the highest number of CCs or EOI score was regarded as the EE state of the family.
The patients were treated primarily with medications including lithium carbonate and supportive psychotherapy during hospitalization and the follow-up period after discharge. Psychiatric symptoms were evaluated on admission and discharge according to the Brief Psychiatric Rating Scale (BPRS) [15] and Hamilton Depression Rating Scale (HRS) [16] .
A cohort study in which the subjects were followed up for 9 months after discharge of the patients was carried out. Evaluation of symptoms by the BPRS and HRDS was performed if the attending physician suspected exacerbation of symptoms or if there were changes in the therapeutic circumstances such as readmission. The disease was regarded as having relapsed when the findings in an interview were consistent with the characteristics of a major depressive or manic episode according to DSM-IV. Trained psychiatrists who were blind to the results of the EE evaluation performed these symptom evaluations.
Analysis
The distribution of the EE of the families studied was evaluated. Also, the subjects with 3 or more CCs or an EOI score of 3 or higher were classified as the high-EE group, and the characteristics of patients were compared between the high-and low-EE groups.
The subjects were classified into 2 groups according to the number of CC with the cut-off points varying from 1 to 3, and the risk of relapse during the 9 months was compared. When EOI was 3 or more, the patient was classified into the high EE group. Given the small sample size, exact tests were carried out using the SPSS 9.0 for Windows.
RESULTS
During the study period, 12 patients with ICD-10 bipolar disorder (re-diagnosed as DSM-IV bipolar I disorder according to their case notes) and their 12 family members were entered into the study. Of the 12 patients, 8 (66.7%) were males and 4 were females (33.3%), and their mean age (standard deviation) was 49.7 (13.3) years. All the patients were admitted to the hospital because of their depressive state.
From the evaluation of the EE in each of the patients' families, the distribution of CC is shown in the Table 1 . The number of CC was most frequently 0, accounting for 58.3%. The number of CC was 3 or more in 3 cases (25.0%). The H score was 0 in all cases. The EOI score was 3 or above in 1 subject (9.4%), for whom the number of CC was 3. Table 2 shows the results of comparison of the patients' characteristics between the high EE (number of CCs ≥ 3 or EOI score ≥ 3) and low EE groups. There were no significant differences. Table 3 shows a comparison of the number of previous manic/depressive episodes according to EE. In the high EE group raw figures are presented, as the subject number was too small.
In Table 4 , the association between EE and relapse is shown. When we adopted 3 CCs as the cutoff point, the 9-month relapse risk was 100% (3/3) for the high EE group and 0% (0/9) for the low EE group (Fisher's exact test p = 0.005), with 100% sensitivity and specificity. Two of the 3 were defined as having relapsed into a manic state, and 1 as having relapsed into a depressive state. When we used only CCs for the analysis, the result was the same as in Table 4 . A similar analysis only for EOI was impossible because of the small number of the subjects scoring 2 or 3 for EOI.
DISCUSSION
We will briefly review the previous literature. Miklowitz et al. conducted a cohort study to investigate the association between the course of bipolar disorder and EE, affective style, and lithium therapy among 24 patients [7] . Table 3 . Comparison of past episodes by high and low EE.
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High EE: (3 or more CC) or (3 or more EOI); CC: Critical comments; EOI: Emotional overinvolvement. They found a positive association between the families' EE and relapse. Priebe et al. also conducted a cohort study in 21 patients with bipolar and schizoaffective disorders treated by lithium [8] . They observed an association between EE and relapse. Kim et al. studied the effects of families' EE on the course of 125 bipolar disordered patients [17] . They followed-up the patients for 2 years, and found no relationship between EE and relapse. In these 3 studies, the families' EE was evaluated by CFI.
On the other hand, Yan et al. used FMSS (Five-Minute Speech Sample) and conducted a 1-year cohort study among bipolar I disordered patients [18] . They found that the families' EE was related to depressive relapse.
These previous studies suggest that the family environment as evaluated by EE affects the course of bipolar disorders, although one study showed negative findings. In the current study, we support these findings and submit the first report from East Asia, where different cultures and religions exist.
Concerning the CC cut-off point, the validity was best when the subjects were divided between 3 or more and 2 or less. In this case, both sensitivity and specificity were 100%. However Miklowitz et al. used 6 CC as the cutoff point [7] . This means that, in Japan, the CC cut-off point for high EE should be changed, as families' emotional expression may be less salient in this culture.
If the high EE group has experienced more previous manic/depressive episodes than the control group, this would explain the current results. However, we found no evidence for it ( Table 3) .
As the relapse during the follow-up period, in the high EE group, 2 out of 3 were defined as having relapsed into a manic state, and 1 into a depressive state. Because of the small number of subjects, we could not find alternative reason for the 2 types of relapse.
Finally, we will discuss the limitations of the current study. 1) Small sample size: We could not examine the EE's effect on the bipolar I disorder compared to the bipolar II disorder; 2) The subjects were inpatients. Therefore, the findings might be valid only among more severely affected patients. Because the number of outpatients is larger than that of inpatients, further studies are required in outpatients including those with bipolar II disorder. Also studies with adolescents are required since this study was conducted mainly on middle-aged patients [19] .
